INTRODUCTION
============

The urologic disease that causes particular but common health problems in a man's life course not only affects quality of life but also contributes shortening of survival. The urologic disease accounts for a substantial part of medical problem and incurs socio-economic burden ([@B1]). Among urologic diseases, urinary tract infection is the most diagnosis commonly made and causes more than 8 million patient visits to hospitals every year in the United States ([@B2]). About 15% of all congenital anomalies involve the genitourinary system ([@B3]). Urinary cancer in male population was estimated to cause for more than 34% of new cases of all types of tumors and about 14% of death due to cancer ([@B4]). About 5%--10% of the population in industrialized countries were known to having symptom of urolithiasis in their life time ([@B5]). The prevalence rate of urinary stone disease has reportedly increased in the United States and European countries, as people in developed countries have been exposed to risk factors such as aging and metabolic syndrome ([@B6][@B7][@B8]). Also, injuries of the urinary system or genitalia take 5% of all combat-related trauma and about 34% of all genitourinary injuries are mostly caused by sport related trauma ([@B9][@B10]).

A number of reports had sought to look at the urologic disease of Korean population. Bae et al. ([@B11]) estimated that the annual incidence of urolithiasis of Korea was 457 per 100,000 based a sampled population from the national health insurance review data. Song et al. ([@B12]) reviewed the conscription examination data to see the prevalence rate of urologic disease in young men. It showed that 0.46% of a total of 615,382 examinees were having urologic problems at the moment of the examination. Urinary tract infection was the most prevalent diagnosis (0.15%) followed by testicular absence (0.11%) and single kidney (0.04%).

Military service is mandatory for every man in Korea, mostly in their twenties, and it requires them to be screened for medical fitness for the service. Since the fitness of a soldier is expected to be better than general people in order to serve their duty and maintain preparedness for combat ([@B13][@B14][@B15][@B16]), it might be expected to have lower likelihood of using medical services. On the other hand, most soldiers are likely to be exposed to intense physical activities during exercise, on service, and various types of combat injury by gunshot, land mine and other external forces. Those may affect urologic health of military soldiers, so that it can present unique epidemiology of the population. Although several reports of military population in other countries showed varying epidemiology of genitourinary diseases ([@B17][@B18]), urologic health of the Korean military has not been examined. This study sought to see characteristics of urologic diseases in Korean military population with the electronic medical records database of military hospitals.

MATERIALS AND METHODS
=====================

Study population & data collection
----------------------------------

Eligible patients were searched through the Defense Medical Statistics Information System (DMSIS) with criteria of male active duty members who had visited the Urology Department of the military hospital between 1 January 2008 and 31 December 2013. DMSIS is a system, which is operated by the Armed Forces Medical Command (AFMC), to provide epidemiological information to increase its capability of situational awareness against natural and deliberate disease outbreaks ([@B19]). This system offers archiving, querying, and generating functions for the epidemiological data from a database of electronic medical records of nineteen military hospitals across Korea. As military hospitals provide outpatient, inpatient, and emergency services to all active duty soldiers and only outpatient services to recent retirees and civilian workers, n-Defense Electronic Medical Information System (n-DEMIS) has been used to manage medical records in the hospitals. De-identified n-DEMIS information is transferred to the DMSIS server every day. DMSIS contains demographic information such as sex, age, rank, and clinical information based on the International Classification of Diseases 10th edition (ICD-10), medical departments visited, type of services used (outpatient and inpatient), length of stay, and pharmaceutical information. Inclusion criteria were set to extract the urologic disease incidence of active-duty male soldiers only: first visit, patients who have appropriate age and sex information, and urologic diseases diagnosed by the urologist. Female active members, reserve forces, civilian workers, family of active duty members were excluded, accordingly. The final data contains information of 72,248 subjects. Two references of the diagnosis code have been used during the study period: the fifth version of Korean Standard Classification of Diseases (KCD), which is also a translated version of ICD-10, had been applied from 2008 up to 2010 and the sixth version has been using from 2011. The fifth and sixth version of KCD codes were grouped into clinical categories according to opinion of an urologist (SYC) who referred Campbell-Walsh Urology 10th edition ([Supplementary Table 1](#S1){ref-type="supplementary-material"}). Numbers of first visits in each diagnosis in outpatients and inpatients were considered as incidence cases in a respective year. Age was categorized into ≤ 20, 21 to 30, 31 to 40, 41 to 50, and ≥ 51 years old. Rank was divided into private, private first class, corporal, sergeant, non-commissioned officer, and commissioned officer according to Korean military class. Korean armed forces consisted of 3 services: the Army, the Navy (Marines included), and the Air Force.

Statistical analysis
--------------------

In order to calculate annual incidence rates, we cited the total population of each military service in a corresponding year as a denominator from the national defense white paper that has been published biennially by the Ministry of National Defense since 1967. The annual incidence rates of urologic diseases were calculated with applying Poisson distribution to estimate confidence interval (CI) of 95% depending on the total incidence number of each disease ([@B20]). All statistical analyses were performed using the SAS software (SAS 9.3; SAS Institute, Cary, NC, USA).

Ethics statement
----------------

The study protocol used in the collection of data from electronic medical records of military hospitals was reviewed and approved by the Institutional Review Board of the Armed Forces Medical Command (AFMC-14-IRB-048). Informed consent was waived by the board.

RESULTS
=======

There was a total of 72,248 first visits of active duty male soldiers in increasing trend annually. Most patients belonged to ages of 18 and 30 years, conscripted ranks and Army ([Table 1](#T1){ref-type="table"}). Urolithiasis, prostatitis, epididymoorchitis, urethritis, and varicocele were frequently diagnosed during six years ([Table 2](#T2){ref-type="table"}). The outpatient data showed that prostatitis and urethritis ranked in the highest, while varicocele, epididymoorchitis, and urolithiasis occupied two fifth of total hospitalized patients among ten major diseases. Outpatient departments had provided its service to 70% of all patients ([Tables 3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}). Among prostatitis, acute prostatitis took about 1.7% and the others were chronic prostatitis. In urolithiasis, renal stone took about 22.8% and stone of urinary tract except kidney occupied the rest. In dysuresia, frequency of micturition was the most prevalent diagnosis code that took about 38.8% (data not shown in the tables). The occupied proportions of inpatient service use varied from 2.14% of hematuria to 47.19% of varicocele in 2013 ([Table 5](#T5){ref-type="table"}). Varicocele, which showed the highest proportion of using inpatient service, presented 17.2 days of hospital stay (95% CI, 16.51--17.90). Dysuresia was found to cause the longest stay (25.11 days; 95% CI, 23.24--26.98) and the shortest stay was observed in urethritis patients (8.71 days; 95% CI, 6.88--10.54).

###### Basic characteristics of the study population

![](jkms-32-135-i001)

  Variables      2008           2009           2010           2011           2012            2013
  -------------- -------------- -------------- -------------- -------------- --------------- ---------------
  Age, yr                                                                                    
   18--20        3,064 (38.2)   3,901 (41.1)   3,518 (42.8)   4,850 (43.5)   6,326 (45.8)    9,287 (43.1)
   21--30        3,405 (42.4)   3,825 (40.3)   3,044 (37.0)   4,169 (37.4)   5,241 (38.0)    9,489 (44.1)
   31--40        380 (4.7)      408 (4.3)      413 (5.0)      654 (5.9)      640 (4.6)       907 (4.2)
   41--50        557 (6.9)      597 (6.3)      5,85 (7.1)     771 (6.9)      815 (5.9)       1,200 (5.6)
   51--60        620 (7.7)      768 (8.1)      661 (8.0)      716 (6.4)      780 (5.7)       657 (3.1)
  Rank                                                                                       
   Private       586 (7.3)      1,364 (14.4)   1,996 (24.3)   2,659 (23.8)   3,193 (23.1)    3,261 (15.1)
   Private 1st   878 (10.9)     1,750 (18.4)   1,699 (20.7)   2,469 (22.1)   3,156 (22.9)    6,954 (32.3)
   Corporal      1,801 (22.4)   2,108 (22.2)   1,665 (20.3)   2,380 (21.3)   3,438 (24.9)    5,795 (26.9)
   Sergeant      2,781 (34.7)   1,921 (20.2)   733 (8.9)      889 (8.0)      1,177 (8.5)     1,684 (7.8)
   NCO           899 (11.2)     1,092 (11.5)   982 (12.0)     1,224 (11.0)   1,363 (9.9)     1,668 (7.7)
   CO            1,081 (13.5)   1,264 (13.3)   1,146 (13.9)   1,539 (13.8)   1,475 (10.7)    2,178 (10.1)
  Service                                                                                    
   Army          6,843 (85.3)   8,005 (84.3)   6,947 (84.5)   9,313 (83.5)   12,017 (87.1)   19,184 (89.1)
   Navy          755 (9.4)      968 (10.2)     744 (9.1)      1,020 (9.1)    944 (6.8)       936 (4.4)
   Air Force     428 (5.3)      526 (5.5)      530 (6.5)      827 (7.4)      841 (6.1)       1,420 (6.6)
  Total          8,026          9,499          8,221          11,160         13,802          21,540

Values are presented as number (%).

NCO = non-commissioned officer, CO = commissioned officer.

###### Annual incidence cases of urologic disease, 2008--2013
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  Diseases            2008           2009           2010           2011           2012           2013           Total
  ------------------- -------------- -------------- -------------- -------------- -------------- -------------- --------
  Balanoposthitis     221 (2.8)      300 (3.2)      304 (3.7)      466 (4.2)      802 (5.8)      1,192 (5.5)    3,285
  BPH                 631 (7.9)      736 (7.8)      729 (8.9)      826 (7.4)      653 (4.7)      546 (2.5)      4,121
  Condyloma           558 (7.0)      848 (8.9)      731 (8.9)      514 (4.6)      443 (3.2)      681 (3.2)      3,775
  Dysuresia           159 (2.0)      260 (2.7)      331 (4.0)      529 (4.7)      935 (6.8)      1,413 (6.6)    3,627
  Epididymoorchitis   867 (10.8)     1,063 (11.2)   733 (8.9)      707 (6.3)      915 (6.6)      1,633 (7.6)    5,918
  Hematuria           740 (9.2)      813 (8.6)      727 (8.8)      738 (6.6)      695 (5.0)      588 (2.7)      4,301
  Prostatitis         1,441 (18.0)   1,703 (17.9)   1,289 (15.7)   956 (8.6)      646 (4.7)      785 (3.6)      6,820
  Urethritis          494 (6.2)      725 (7.6)      778 (9.5)      1,195 (10.7)   1,234 (8.9)    1,186 (5.5)    5,612
  Urolithiasis        980 (12.2)     907 (9.6)      791 (9.6)      988 (8.9)      1,370 (9.9)    1,974 (9.2)    7,010
  Varicocele          20 (0.3)       4 (0.0)        0 (0.0)        1,058 (9.5)    1,563 (11.3)   2,593 (12.0)   5,238
  Others              1,915 (23.9)   2,140 (22.5)   1,808 (22.0)   3,183 (28.5)   4,546 (32.9)   8,949 (41.6)   22,541
  Total               8,026          9,499          8,221          11,160         13,802         21,540         72,248

Values are presented as number (%).

BPH = benign prostatic hyperplasia.

###### Annual incidence cases of urologic disease in outpatient department, 2008--2013
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  Diseases            2008           2009           2010           2011           2012           2013           Total
  ------------------- -------------- -------------- -------------- -------------- -------------- -------------- --------
  Balanoposthitis     185 (2.6)      239 (2.8)      225 (3.1)      376 (3.9)      438 (4.8)      300 (3.5)      1,763
  BPH                 631 (8.9)      736 (8.7)      728 (9.9)      816 (8.4)      644 (7.0)      546 (6.4)      4,101
  Condyloma           550 (7.8)      841 (10.0)     713 (9.7)      475 (4.9)      391 (4.3)      537 (6.3)      3,507
  Dysuresia           148 (2.1)      251 (3.0)      326 (4.4)      501 (5.2)      750 (8.2)      1,024 (12.0)   3,000
  Epididymoorchitis   601 (8.5)      684 (8.1)      550 (7.5)      481 (5.0)      409 (4.5)      372 (4.4)      3,097
  Hematuria           723 (10.2)     791 (9.4)      703 (9.6)      726 (7.5)      668 (7.3)      572 (6.7)      4,183
  Prostatitis         1,412 (20.0)   1,675 (19.8)   1,249 (17.0)   899 (9.3)      628 (6.8)      638 (7.5)      6,501
  Urethritis          494 (7.0)      725 (8.6)      778 (10.6)     1,193 (12.3)   1,212 (13.2)   1,127 (13.2)   5,529
  Urolithiasis        764 (10.8)     741 (8.8)      623 (8.5)      754 (7.8)      720 (7.8)      787 (9.3)      4,389
  Varicocele          15 (0.2)       4 (0.1)        0 (0.0)        772 (7.9)      706 (7.7)      625 (7.4)      2,122
  Others              1,537 (21.8)   1,768 (20.9)   1,446 (19.7)   2,728 (28.1)   2,612 (28.5)   1,981 (23.3)   12,072
  Total               7,060          8,455          7,341          9,721          9,178          8,509          50,264

Values are presented as number (%).

BPH = benign prostatic hyperplasia.

###### Annual incidence cases of urologic disease in inpatient department, 2008--2013
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  Diseases            2008         2009         2010         2011         2012           2013           Total
  ------------------- ------------ ------------ ------------ ------------ -------------- -------------- --------
  Balanoposthitis     36 (3.7)     61 (5.8)     79 (9.0)     90 (6.3)     364 (7.9)      892 (6.9)      1,522
  BPH                 0 (0.0)      0 (0.0)      1 (0.1)      10 (0.7)     9 (0.2)        0 (0.0)        20
  Condyloma           8 (0.8)      7 (0.7)      18 (2.1)     39 (2.7)     52 (1.1)       144 (1.1)      268
  Dysuresia           11 (1.1)     9 (0.9)      5 (0.6)      28 (2.0)     185 (4.0)      389 (3.0)      627
  Epididymoorchitis   266 (27.5)   379 (36.3)   183 (20.8)   226 (15.7)   506 (10.9)     1,261 (9.7)    2,821
  Hematuria           17 (1.8)     22 (2.1)     24 (2.7)     12 (0.8)     27 (0.6)       16 (0.1)       118
  Prostatitis         29 (3.0)     28 (2.7)     40 (4.6)     57 (4.0)     18 (0.4)       147 (1.1)      319
  Urethritis          0 (0.0)      0 (0.0)      0 (0.0)      2 (0.1)      22 (0.5)       59 (0.5)       83
  Urolithiasis        216 (22.4)   166 (15.9)   168 (19.1)   234 (16.3)   650 (14.1)     1,187 (9.1)    2,621
  Varicocele          5 (0.5)      0 (0.0)      0 (0.0)      286 (19.9)   857 (18.5)     1,968 (15.1)   3,116
  Others              378 (39.1)   372 (35.6)   362 (41.1)   455 (31.6)   1,934 (41.8)   6,968 (53.5)   10,469
  Total               966          1,044        880          1,439        4,624          13,031         21,984

Values are presented as number (%).

BPH = benign prostatic hyperplasia

###### Hospitalization rate and length of stay of urologic diseases
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  Diseases            2008             2009           2010             2011           2012           2013           Total
  ------------------- ---------------- -------------- ---------------- -------------- -------------- -------------- --------------
  Prostatitis                                                                                                       
   HR, %              1.24             0.88           1.62             2.32           1.64           18.70          3.39
   LS, day            27.48            23.24          25.65            45.30          14.33          10.63          18.14
   95% CI             17.79--37.17     15.95--30.53   14.31--36.98     31.64--58.96   4.77--23.89    9.43--11.82    15.62--20.66
  Urethritis                                                                                                        
   HR, %              0.86             0.20           0.09             0.52           1.79           9.18           2.39
   LS, day            28.50            4.50           143.00           8.11           9.45           6.76           8.71
   95% CI             7.65--49.34      −2.36--11.36   NA               3.40--12.82    7.20--11.70    5.82--7.70     6.88--10.54
  Urolithiasis                                                                                                      
   HR, %              10.73            9.97           10.36            11.90          38.30          52.73          27.70
   LS, day            19.23            13.64          13.62            15.97          23.65          11.23          15.59
   95% CI             14.13--24.33     11.10--16.17   11.10--16.14     13.13--18.81   21.28--26.02   10.38--12.08   14.69--16.49
  Epididymoorchitis                                                                                                 
   HR, %              14.54            18.05          12.49            15.98          46.23          71.93          35.26
   LS, day            22.31            17.24          18.13            17.17          12.22          16.00          15.81
   95% CI             19.56--25.07     14.96--19.51   15.80--20.46     14.96--19.38   11.27--13.17   15.24--16.76   15.25--16.36
  Varicocele                                                                                                        
   HR, %              8.75             7.58           6.49             11.62          43.23          67.62          47.19
   LS, day            29.00            34.40          30.60            18.68          12.65          18.67          17.20
   95% CI             6.74--51.26      20.73--48.07   18.29--42.91     16.27--21.08   11.77--13.52   17.74--19.60   16.51--17.90
  BPH                                                                                                               
   HR, %              0.68             0.90           1.07             1.63           10.94          21.55          6.45
   LS, day            22.40            14.63          18.11            22.50          13.46          18.11          16.91
   95% CI             12.63--32.17     7.68--21.57    13.29--22.93     10.59--34.41   11.23--15.69   16.15--20.07   15.43--18.39
  Dysuresia                                                                                                         
   HR, %              1.57             2.37           1.25             2.01           15.20          32.59          14.89
   LS, day            56.50            19.67          52.20            28.61          42.44          17.80          25.11
   95% CI             −15.52--128.52   10.00--29.33   −22.88--127.28   16.85--40.36   37.64--47.24   16.49--19.12   23.24--26.98
  Hematuria                                                                                                         
   HR, %              1.14             1.35           1.43             0.59           2.47           6.75           2.14
   LS, day            22.00            9.33           20.67            11.00          6.70           14.52          13.61
   95% CI             12.78--31.22     3.85--14.82    12.11--29.22     5.22--16.78    3.87--9.53     11.36--17.68   11.37--15.84
  Balanoposthitis                                                                                                   
   HR, %              6.63             8.49           12.09            8.79           32.75          65.21          35.05
   LS, day            26.82            20.22          24.71            19.97          12.51          18.67          17.64
   95% CI             16.68--36.95     13.48--26.95   17.61--31.81     16.19--23.75   11.31--13.71   17.55--19.79   16.76--18.51
  Condyloma                                                                                                         
   HR, %              1.37             0.90           1.79             3.65           18.68          16.77          7.33
   LS, day            24.50            12.38          16.64            13.26          9.90           6.05           9.31
   95% CI             15.02--33.98     9.73--15.02    6.24--27.05      7.36--19.16    8.59--11.21    5.28--6.81     8.31--10.30

BPH = benign prostatic hyperplasia, HR = hospitalization rate, LS = length of stay, CI = confidence interval, NA = not Available due to lack of data for confidence interval

Annual incidence rates in the armed forces and its subordinates are presented in [Table 6](#T6){ref-type="table"}. Incidence rates of urologic disease varied from 12.3 to 34.2 cases per 1,000 person-years. The incidence rate of urolithiasis in 2013 doubled from that of 2008: 1.5 per 1,000 population in 2008 and 3.14 per 1,000 population in 2013. In addition to a gradual increase of urolithiasis, sharp increases of epididymoorchitis, varicocele, dysuresia, and balanoposthitis were observed during the period. However, the rate of prostatitis had been decreased from 2.2 per 1,000 population in 2008 to 1.25 per 1,000 population in 2013. When we separated data into three services, the Army showed relatively higher incidence rates during the period than the Navy and the Air Force. Sudden increases of incidence rates of varicocele in three services are remarkable: 2.45 per 1,000 population in 2012 and 4.12 per 1,000 population in 2013. While the incidence rates of urolithiasis in the Navy remained constant, that of the Army and the Air Force noticeably increased in 2013. The urologic disease in conscripted soldiers showed very different disease distribution from the entire military population: Epididymoorchitis was the highest disease followed by urolithiasis, dysuresia, and balanoposthitis in 2013 ([Table 7](#T7){ref-type="table"}). Benign prostatic hyperplasia was not identifiable among conscripted soldiers contrary to that in entire military population.

###### Annual incidence rates of urologic disease from 2008 to 2013 by service (per 1,000 population, \[%\])
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  Service/diseases     2008                   2009                   2010                   2011                   2012                   2013
  -------------------- ---------------------- ---------------------- ---------------------- ---------------------- ---------------------- ----------------------
  Armed Forces         12.30 (12.00--12.50)   14.60 (14.30--14.80)   12.60 (12.3--12.90)    17.50 (17.10--17.80)   21.60 (21.20--22.00)   34.20 (33.70--34.60)
   Balanoposthitis     0.34 (0.29--0.38)      0.46 (0.41--0.51)      0.47 (0.41--0.52)      0.73 (0.66--0.80)      1.26 (1.17--1.34)      1.89 (1.78--2.00)
   BPH                 0.96 (0.89--1.04)      1.13 (1.05--1.21)      1.12 (1.04--1.20)      1.29 (1.20--1.38)      1.02 (0.94--1.10)      0.87 (0.79--0.94)
   Condyloma           0.85 (0.78--0.92)      1.30 (1.21--1.39)      1.12 (1.04--1.20)      0.80 (0.73--0.87)      0.69 (0.63--0.76)      1.08 (1.00--1.17)
   Dysuresia           0.26 (0.22--0.30)      0.40 (0.35--0.45)      0.51 (0.45--0.56)      0.84 (0.77--0.91)      1.48 (1.39--1.57)      2.25 (2.14--2.37)
   Epididymoorchitis   1.32 (1.24--1.41)      1.63 (1.53--1.73)      1.12 (1.04--1.20)      1.11 (1.02--1.19)      1.43 (1.34--1.53)      2.59 (2.47--2.72)
   Hematuria           1.14 (1.05--1.22)      1.26 (1.17--1.34)      1.12 (1.04--1.20)      1.16 (1.08--1.24)      1.09 (1.01--1.17)      0.93 (0.86--1.01)
   Prostatitis         2.20 (2.09--2.31)      2.61 (2.48--2.73)      1.97 (1.87--2.08)      1.50 (1.40--1.59)      1.01 (0.93--1.09)      1.25 (1.16--1.33)
   Urethritis          0.75 (0.69--0.82)      1.11 (1.03--1.19)      1.19 (1.11--1.28)      1.87 (1.76--1.98)      1.93 (1.82--2.04)      1.88 (1.78--1.99)
   Urolithias          1.50 (1.41--1.6)       1.40 (1.31--1.49)      1.21 (1.13--1.3)       1.55 (1.46--1.65)      2.15 (2.04--2.27)      3.14 (3.00--3.28)
   Varicocele          0.03 (0.02--0.04)      0.01 (0.00--0.01)      0.00 (0.00--0.00)      1.66 (1.56--1.76)      2.45 (2.32--2.57)      4.12 (3.96--4.27)
   Others              2.95 (2.82--3.08)      3.31 (3.17--3.45)      2.80 (2.67--2.93)      5.02 (4.84--5.19)      7.15 (6.95--7.36)      14.28 (13.98--14.57)
  Army                 13.10 (12.8--13.42)    15.40 (15.06--15.73)   13.40 (13.05--13.67)   17.90 (17.55--18.27)   23.10 (22.70--23.52)   38.80 (38.21--39.3)
   Balanoposthitis     0.40 (0.35--0.45)      0.60 (0.48--0.61)      0.50 (0.48--0.61)      0.80 (0.75--0.91)      1.50 (1.39--1.61)      2.40 (2.24--2.52)
   BPH                 0.80 (0.76--0.91)      1.00 (0.90--1.07)      1.00 (0.89--1.06)      0.90 (0.83--0.99)      0.80 (0.74--0.90)      0.70 (0.65--0.80)
   Condyloma           1.00 (0.93--1.10)      1.60 (1.47--1.68)      1.30 (1.24--1.44)      1.00 (0.87--1.04)      0.80 (0.76--0.91)      1.30 (1.24--1.45)
   Dysuresia           0.30 (0.20--0.29)      0.50 (0.41--0.53)      0.60 (0.52--0.65)      0.90 (0.83--1.00)      1.60 (1.52--1.74)      2.60 (2.43--2.71)
   Epididymoorchitis   1.50 (1.41--1.62)      1.80 (1.67--1.90)      1.30 (1.18--1.37)      1.20 (1.12--1.31)      1.30 (1.24--1.43)      3.10 (2.95--3.26)
   Hematuria           1.10 (0.99--1.17)      1.30 (1.16--1.36)      1.10 (1.05--1.23)      1.20 (1.13--1.32)      1.20 (1.06--1.25)      1.01 (0.98--1.16)
   Prostatitis         2.40 (2.29--2.55)      2.80 (2.64--2.92)      2.10 (1.95--2.2)       1.60 (1.46--1.68)      1.10 (1.00--1.18)      1.40 (1.30--1.51)
   Urethritis          0.80 (0.74--0.90)      1.10 (1.01--1.19)      1.30 (1.22--1.42)      2.00 (1.92--2.16)      2.10 (1.95--2.20)      2.20 (2.02--2.28)
   Urolithias          1.60 (1.48--1.70)      1.40 (1.33--1.54)      1.30 (1.20--1.39)      1.50 (1.41--1.62)      2.20 (2.06--2.31)      3.50 (3.30--3.63)
   Varicocele          0.00 (0.02--0.05)      0.00 (0.00--0.01)      0.00 (0.00--0.00)      1.80 (1.70--1.94)      2.90 (2.71--3.00)      4.05 (4.35--4.72)
   Others              3.20 (3.00--3.31)      3.50 (3.29--3.61)      2.80 (2.67--2.96)      4.90 (4.72--5.10)      7.60 (7.38--7.85)      16.00 (15.67--16.37)
  Navy                 11.10 (10.31--11.89)   14.20 (13.34--15.13)   10.90 (10.15--11.73)   15.00 (14.08--15.92)   13.90 (13.00--14.77)   13.40 (12.51--14.23)
   Balanoposthitis     0.10 (0.02--0.16)      0.20 (0.08--0.28)      0.30 (0.14--0.39)      0.40 (0.24--0.53)      0.20 (0.08--0.28)      0.10 (0.05--0.23)
   BPH                 1.80 (1.46--2.10)      2.00 (1.70--2.38)      1.70 (1.40--2.02)      1.80 (1.45--2.08)      1.50 (1.22--1.81)      1.20 (0.93--1.44)
   Condyloma           0.40 (0.24--0.53)      0.30 (0.15--0.41)      0.30 (0.17--0.42)      0.20 (0.08--0.28)      0.10 (0.01--0.14)      0.10 (0.00--0.11)
   Dysuresia           0.40 (0.21--0.49)      0.20 (0.07--0.26)      0.20 (0.08--0.28)      0.30 (0.20--0.48)      0.70 (0.49--0.89)      0.50 (0.31--0.63)
   Epididymoorchitis   0.80 (0.58--1.01)      1.50 (1.20--1.77)      0.50 (0.36--0.70)      0.70 (0.47--0.86)      2.50 (2.12--2.88)      0.40 (0.26--0.57)
   Hematuria           1.70 (1.34--1.95)      1.30 (1.02--1.56)      1.10 (0.87--1.37)      0.80 (0.56--0.97)      0.70 (0.51--0.91)      0.40 (0.26--0.57)
   Prostatitis         1.50 (1.24--1.82)      2.50 (2.17--2.92)      1.80 (1.50--2.14)      1.10 (0.81--1.30)      0.50 (0.33--0.67)      0.40 (0.23--0.51)
   Urethritis          0.80 (0.58--1.01)      1.90 (1.58--2.24)      1.10 (0.81--1.3)       1.30 (1.00--1.53)      1.30 (1.01--1.55)      0.80 (0.57--0.98)
   Urolithias          0.90 (0.66--1.11)      1.10 (0.85--1.35)      1.00 (0.72--1.19)      1.40 (1.10--1.66)      1.20 (0.96--1.48)      1.20 (0.93--1.44)
   Varicocele          0.00 (−0.01--0.04)     0.00 (0.00--0.00)      0.00 (0.00--0.00)      1.00 (0.72--1.19)      0.50 (0.33--0.67)      3.40 (2.93--3.79)
   Others              2.80 (2.44--3.24)      3.20 (2.81--3.66)      3.00 (2.60--3.43)      6.30 (5.66--6.84)      4.70 (4.20--5.24)      5.00 (4.48--5.52)
  Air Force            6.60 (5.96--7.21)      8.10 (7.4--8.78)       8.20 (7.46--8.85)      12.70 (11.86--13.59)   12.90 (12.06--13.81)   21.90 (20.71--22.98)
   Balanoposthitis     0.10 (0.02--0.17)      0.10 (0.00--0.12)      0.10 (0.00--0.12)      0.10 (0.03--0.19)      0.20 (0.06--0.25)      0.10 (0.00--0.12)
   BPH                 1.10 (0.88--1.40)      1.30 (1.04--1.60)      1.70 (1.35--1.97)      3.60 (3.14--4.06)      1.90 (1.57--2.24)      1.60 (1.31--1.92)
   Condyloma           0.10 (−0.01--0.10)     0.10 (0.05--0.23)      0.20 (0.09--0.31)      0.10 (0.02--0.17)      0.10 (0.00--0.12)      0.20 (0.08--0.29)
   Dysuresia           0.10 (0.02--0.17)      0.10 (−0.01--0.10)     0.30 (0.13--0.37)      0.50 (0.30--0.63)      0.60 (0.41--0.79)      1.70 (1.36--1.99)
   Epididymoorchitis   0.30 (0.20--0.48)      0.50 (0.36--0.72)      0.50 (0.35--0.70)      0.50 (0.28--0.61)      0.80 (0.57--1.00)      1.10 (0.80--1.29)
   Hematuria           1.00 (0.76--1.24)      1.10 (0.81--1.31)      0.90 (0.68--1.14)      0.70 (0.53--0.95)      0.70 (0.50--0.91)      0.50 (0.30--0.63)
   Prostatitis         1.10 (0.87--1.38)      1.30 (1.03--1.59)      1.30 (1.03--1.59)      1.00 (0.78--1.28)      0.70 (0.49--0.89)      1.00 (0.74--1.23)
   Urethritis          0.20 (0.09--0.31)      0.40 (0.21--0.5)       0.30 (0.18--0.46)      0.80 (0.54--0.96)      1.00 (0.77--1.26)      1.10 (0.80--1.29)
   Urolithias          1.40 (1.10--1.67)      1.30 (1.03--1.59)      0.80 (0.58--1.02)      1.60 (1.32--1.94)      2.30 (1.94--2.68)      2.70 (2.31--3.11)
   Varicocele          0.00 (−0.01--0.05)     0.00 (−0.01--0.05)     0.00 (0.00--0.00)      0.70 (0.52--0.93)      0.70 (0.45--0.84)      1.80 (1.43--2.08)
   Others              1.20 (0.89--1.41)      1.90 (1.6--2.28)       2.10 (1.77--2.48)      3.10 (2.71--3.57)      4.10 (3.57--4.55)      10.30 (9.53--11.09)

BPH = benign prostatic hyperplasia.

###### Annual incidence rates of urologic disease in conscripted personnel from 2008 to 2013 (per 1,000 population, \[%\])

![](jkms-32-135-i007)

  Diseases             2008                   2009                   2010                   2011                   2012                   2013
  -------------------- ---------------------- ---------------------- ---------------------- ---------------------- ---------------------- ----------------------
  Urologic disease     13.20 (12.83--13.49)   15.60 (15.23--15.95)   13.30 (12.97--13.63)   18.70 (18.33--19.13)   24.50 (24.00--24.91)   40.00 (39.44--40.62)
   Balanoposthitis     0.50 (0.40--0.52)      0.60 (0.55--0.70)      0.60 (0.56--0.70)      1.00 (0.90--1.09)      1.70 (1.59--1.84)      2.60 (2.48--2.78)
   BPH                 0.00 (0.00--0.02)      0.00 (0.01--0.04)      0.00 (0.00--0.01)      0.00 (0.01--0.04)      0.00 (0.00--0.00)      0.00 (0.00--0.01)
   Condyloma           1.20 (1.06--1.26)      1.70 (1.62--1.86)      1.50 (1.41--1.64)      1.10 (0.99--1.18)      1.00 (0.87--1.06)      1.40 (1.33--1.55)
   Dysuresia           0.30 (0.27--0.37)      0.50 (0.43--0.56)      0.60 (0.57--0.71)      1.00 (0.91--1.10)      1.80 (1.64--1.89)      2.90 (2.70--3.02)
   Epididymoorchitis   1.70 (1.57--1.80)      2.10 (1.94--2.20)      1.40 (1.26--1.47)      1.30 (1.22--1.43)      1.80 (1.64--1.88)      3.40 (3.20--3.54)
   Hematuria           1.20 (1.08--1.28)      1.40 (1.25--1.46)      1.30 (1.17--1.37)      1.30 (1.22--1.43)      1.20 (1.11--1.31)      1.10 (0.97--1.16)
   Prostatitis         2.60 (2.40--2.69)      2.90 (2.77--3.08)      2.10 (2.00--2.27)      1.70 (1.56--1.80)      1.10 (1.01--1.20)      1.40 (1.33--1.56)
   Urethritis          1.00 (0.88--1.06)      1.40 (1.28--1.50)      1.50 (1.41--1.64)      2.40 (2.29--2.58)      2.50 (2.36--2.65)      2.40 (2.29--2.58)
   Urolithias          1.50 (1.35--1.57)      1.40 (1.29--1.50)      1.20 (1.08--1.28)      1.40 (1.31--1.54)      2.30 (2.15--2.43)      3.30 (3.17--3.51)
   Varicocele          0.00 (0.00--0.01)      0.00 (0.00--0.01)      0.00 (0.00--0.00)      0.10 (0.07--0.13)      0.10 (0.07--0.12)      0.30 (0.21--0.31)
   Others              3.30 (3.16--3.50)      3.60 (3.40--3.74)      3.00 (2.87--3.19)      5.30 (5.05--5.48)      7.80 (7.52--8.04)      15.90 (15.49--16.24)

BPH = benign prostatic hyperplasia.

DISCUSSION
==========

We sought to see incidence rates of urologic diseases in Korean military population by reviewing 6-years electronic medical records from nineteen military hospitals. Few studies have shown for a number of urologic diseases ([@B11][@B12]). As we reviewed a full range of diagnosis made in the urology department in military hospitals, we were able to describe incidence rates and volume of services provided to military personnel.

Given that urolithiasis has been known as the most common urologic disease in civilian population, it was consistent in our analysis: urolithiasis was the most prevalent disease across the study period. Although our study showed a lower incidence rate of urolithiasis than that of Bae et al.'s study ([@B11]), 1.8 and 4.5 per 1,000 population, respectively, it should be noted that the incidence rate of this study was calculated from active duty soldiers who visited military hospitals with obvious symptoms from urolithiasis. Urolithiasis patients with mild symptoms might have been managed in primary medical facilities rather than in military hospitals. In addition, stone occurrence was known to be lower before age 20 but peaks in incidence in age 30 to 50 ([@B21]). Since higher body mass index increases chance of having urolithiasis ([@B22]), better physical fitness of military personnel might contribute on lowering incidence rate of urologic stone disease.

This study showed that chronic prostatitis occupied 9.3% total urologic cases and ranked the second most common disease. Depression, voiding problem, and other urinary symptoms, which chronic prostatitis can cause, are not life-threatening symptoms, but those can impair quality of life during the military service ([@B23]). This suggests that psychological symptoms caused by urologic diseases should be managed properly to prevent possible adjustment problem in military setting.

Urologic infection consists of epididymoorchitis, urethritis, condyloma, and balanoposthitis. Infection accounted the largest portion of urologic diseases in the population. The epidemiology of epididymoorchitis has not been known well, particularly in young males. Collins et al. ([@B24]) reported that 0.29% of 60,000 visits were diagnosed as epididymoorchitis. In 2002, epididymoorchitis took only 0.69% of outpatient visits in the United States ([@B25]). However, our data showed that epididymoorchitis took 6.1% of outpatient visits and 12.8% of inpatients. A study, which reviewed hospital visit data of the Armed Forces Capital Hospital in the 1970s, showed that 14.7% of urological inpatients had been diagnosed epididymoorchitis ([@B26]). This highlights that further study is needed to find any contributing factor on higher incidence of the disease in Korean military population. According to research in other countries, young age and sexual activity contribute on increasing incidence of epididymitis ([@B25][@B27]). Polish incidence rate of urethritis was 2.19 per 100,000 person-year and that of condyloma was 1.1 per 100,000 person-year ([@B28]). In a Japanese boy cohort, urethritis was observed in 15% of uncircumcised boys ([@B29]). The incidences of epididymoorchitis, urethritis, and condyloma were higher than other studies, but the incidence of balanoposthitis was lower than other study. The higher incidences of epididymoorchitis, urethritis, and condyloma may be contributed by their high sexual activity. The low incidence of balanoposthitis might be related to very popular circumcision practice in Korea ([@B30]). The frequency of balanoposthitis could be increased in uncircumcised men ([@B31]). Although circumcision has been rarely practiced in most European countries, Latin America, and Japan ([@B32]), circumcision has been practiced to mostly school age children in Korea and a study revealed that a circumcision-friendly social atmosphere and a collective belief on hygiene of male genital organ drive such high rate of the practice ([@B33]).

Given that a soldier is entitled to get free medical service during the service, many military physicians do not need to consider cutbacks of medical charges or out-of-pocket payment from patients. This may explain why the hospitalization rate and the length of stay of military hospitals are notably frequent and longer than those of civilian hospitals. In this study, it was shown that mean length of stay (16.2--22.6 days) in military hospitals was longer than that of length of stay (9 days) in civilian hospitals ([@B34]). The frequency of service provision to urologic patients is affected not only by disease occurrence but also by change of health policy, transportation, and even unit training schedule. An outburst of total urologic patients in 2013 can be explained by implementation of regular health check-ups for all corporals across services to be screened for prevention of avoidable loss. As this health screening policy emphasized that all enlisted soldiers should visit hospital at least once during their 2-years services, the likelihood of being diagnosed asymptomatic urologic diseases or with mild symptoms might be increased.

We should note a number of limitations of this study. First, this study might underestimate true incidence of urologic disease in Korean military population since we analyzed only medical records from military hospitals. Mild urologic diseases such as urethritis or balanoposthitis could be managed in primary medical treatment facilities than in military hospitals. This may contribute to underestimation of true incidence and lead to describing patients who have relatively severe urologic symptoms and need advanced care only. In addition to exclusion of primary level facilities, it was not available to investigate soldiers who visited civilian hospitals since the health insurance claim data has not been shared between the National Health Insurance Service (NHIS) and AFMC. Conscripted soldiers have been covered by the national health insurance to ensure the right to get quality medical services from civilian hospitals since 2004 ([@B35]). If a commander of a military unit approves, a soldier may get medical service from a civilian hospital unless in emergency case. If in emergency, medical evacuation is initiated to ensure timely and definite care within the military health system. However, a patient can be referred to a civilian hospital if it needs far advanced care over than capacity of the military hospital. Despite of various benefits to conscripted soldiers through the health insurance, the claim data has been collected only for administration purpose while being shared with AFMC very limitedly. Once the claim data is shared with AFMC, military medical researchers will be able to produce the incidence rate accurately. Second, some parts of data of urologic diagnoses were missing since the category has been changed while updating the fifth KCD to the sixth by 2011. For example, very few incidence cases of varicocele had been reported during 2008 to 2010, contrary to high incidence cases during 2011--2013. A consistent disease categorization is needed to get more robust data not only in urologic diseases but also in other area. Third, identification of any clinical risk factor for urologic disease in military setting was not possible since DMSIS provides limited range of data only for epidemiological and managerial purpose. If de-identified clinical data such as laboratory and ultrasonographic results is available through the system, risk factors in young male population would be identifiable. This will give a chance to see how exposures in the military service, physical activity, climate of their base, sexual activity, and other factors, are linking with urologic health.

Although Korean military occupies largely in young male population and the urologic health is known to be highly related to quality of life in men, it has been rarely addressed. More serious attention should be considered for promoting urologic health of the population based on scientific evidence. If the current trend of health service use for treatment of urologic disease continues, it will occupy a significant volume of health service use in near future. To ensure better urologic health of active duty male soldiers, further study should be followed to optimize the health service delivery and to identify any linkage of urologic diseases and potential occupational exposures during the service.
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###### Supplementary Table 1

Grouping of urologic diseases
